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Abstract:
Background & Objectives: The number of patients suffering from diabetic ulcers has been
increased in reeent years. As a result, new treatments were introduced as skin substitutes. In
this regard, one of the effective biologieal products is fibrin biomaterial. Fibrin is one of the
coagulation proteins that plays an important role in the healing process of hemorrhagic wounds'
The application of fibrin biomaterials is more preferable than synthetic biomaterials due to a
variety of reasons including, the absence of complications Secause of the possibility of
autologous preparation), degradability, polymerization and adhesion properties' Researchers
believe that wound healing is faster, befier and less fibrous in skin substitutes eontaining living
cells. Dysfunction of fibroblasts is one of the main mechanisms that causes delay or lack of
healing in diabetic wound. In this study, we developed a biological product using fibrin and
allogeneic rat fibroblasts and used it as a cellular fibrin membrane for diabetic wound healing
in an animal model.
Methods: First, fibroblasts were isolated from a single rat using primary cell culture and were
confirmed by immunocytochemical staining for Vimentin. Socond, fibrin membranes were
made by FFp and then fibroblasts were cultured on fibrin membranes. To confirm the presence
of fibroblasts on the fibrin membrane, they were stained with a fluorescent dye, then were
cultured on membrane and examined by fluorescence microscope. In this research, 36 Wistar
male rats weighing 250-300 g were used. Diabetes was induced by intra-peritoneal injection of
streptozotocin in rats. Then full thickness wounds, with a diameter of 1.5 cm, were made
dorsally. Rats were randomly divided into three groups: Tegaderm control, Fibrin membrane
with Tegaderm and Fibrin cellular membrane (fibroblasQ with Tegaderm. The wounds were
photographed on days 0, 7, 10 and 14. Histopathological examinations, including H & E
staining, Masson's Trichrome and immunohistochemistry with cD31 marker were performed
ondays 3,7,10 and 14.
Results: The results showed that wound closure was significantly faster in the cellular fibrin
membrane group. In this group, the percentage of epithelial formation on days 7, 10 and 14,
and the percentage of collagen formation on all days were significantly higher than the other
two groups. In cellular fibrin membrane group, percentage of fibroblasts was significantly
higher on days 3 andT and it was significantly less than the other two groups on day 10. The
percentage ofangiogenesis on day 7 andthe percentage ofmacrophage cells on days 7, 10 and
14 were significantly lowerthan other groups. The percentage of neutrophils in the three groups
did not show any significant difference on any of the days.
Conclusion: Cellular fibrin membrane with allogeneic fibroblasts transfer fibroblasts to the
wound site effectively and leads to faster and better wound healing in diabetic rats.
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